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Introduction. There are about a thousand impact craters on Véaimey.are known to beratheruniformly distributed

over the Venus surface [1]. Deviation of crdigpsometry from surface hypsometry is ngkvation,
confident [2]. Howevethere is significant increase in relative number of modified cratergm
with elevation [3]. Inthis paper, dependence of cratze-frequencydistribution on ggz4 ¢
elevation is examined. Significant variations are revealed and interpreted.

Observations. In this studythe data base on Venus impact craters prepared at gk,
[3] was used. Use of tHéSGSdata basf4] leads to the same results. All impact craterggsq 5
from the data basbaving estimations diheir elevationgtotally about 90% of craters) ggs1 g
were divided into 5 elevation bins. The bin boundaries are levels of 6051, 6051.5, 6052
and 6053 km of planetary radius. These levels and mean elevatialh<@fters ineach
bin are shown in thEig. 1. Number of craters in the bins is shown in Eig. 2

Mean crater diametdor the bins is plotted in thEig. 3 (circles). It is clearly seen
that mean crater diameter in the lowlands (bjiris remarkably smaller than planetary
average, while for bid it is much larger.

Cumulative size frequenayistribution F(D) was calculatedor eachbin. (F(D) is
the percentage of craters with diametdd.»Fig. 4 showsthe distributionfor bin 1 (thin
line) compared withthe distributionfor all craters(bold line). InFig. 5 such comparison
is done with so-called P-P plot, in whi€i{D) for bin 1 is plotted againsE(D) for all
craters (bold curve). If there were no difference between the distributions, theopldt
be a diagonal (thin line). Finall§ig. 6 presents sucbomparison forll bins withAP-P
plots, where the difference betwelgD) for each bin and the global one is plotted against
the globalF(D) (solid curves).

It is clearly seerfrom Fig. 6, thatfor bins 2 and 3 the distributions do natiffer
significantly from each other and from the global distribution. Foatitre distribution is 25
generally shifted towartarger diameters. For bib the difference is not well defined,
and stochastic variations are high because of smaller number of craters in this bin, butg1e
deviation has the same signature. The deviation of the distrifatitiighlands issimilar % 20
to and partly the same as the deficiency of small craters on tesserae noted in [5].1For big
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well-expressed opposite effect is observed. The distribution is shifted t@naaiter § Fig_ 3
diametersVery roughlyspeaking, the main difference between thelbdistribution and z 5 )
the global one ighe deficit of about 7 craters of diameler 32...46 km, and the excess
oo of about 9 craters dd = 8...11 km. lElzvat?ont)inS
F(D) _ 'I_'he d(_avie_lt_ions for bins 1 and 4 are
osk Fig. 4 statistically significant. Thé&olmogorov - Smirnovstatistical test based anaximum
deviation of cumulative distribution rejects stochastic nature of the difference at the
06} All confidence level 00.95. Theu? statistical test based on RMfviation of cumulative
distribution does it on 0.97 confidence level.
0.4f Saying strictly, it is incorrect to compatke size-frequencydistribution for each
@ bin with theglobal distribution. “Elevation of an impact crater” means elevation of the
0.2r impactsite as if there were no crater. Timcedure of derivation dhis elevation leads
to a biador largecraters, and as a result, to a bias of the fseggiencydistribution. To
0.0 TV T T studythis geometrical effect we applietie Monte-Carlo simulation. Simulated craters
1 10 p, km 100 with theobservedset of diameters were distributegzhdomly ovethe surface, then their
1.0 : : : : elevations were calculated with the same procedure E3 irsing topographylata[6];
and modekize-frequencyistributionfor elevationbins was obtained. The distribution
08l Fig.5 4 was averagedver a large number of modelins. Boxes in Fig. 3 show the mean
FD)\\ diameterfor eachbin. Dashed lines ifrig. 5 andFig. 6 show deviation othe model
0.6 N 4 distributionsfrom the global one. The geometrical effecirns out to be noticeable for
N bins1 and5, but the shift ofmodel distribution isnuchsmaller than observed shift. The
0.4} N . differences between modeled and actual distribufmmthe bins1 and 4 remain
OIAAN statistically significant.
\)
0.2 N T
N Discussion.So, we observe relativdeficiency of largeand relative excess of small
0.0 L L ! ! craters in the lowlands and the opposite trend on highlandsddfieéency ofsmall

10 08 06 04 02 00 craters at high elevations can be explained asbaervational effecas it was done in
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[5], because elevated regions tend to beanyradar-bright features, e.g. tesserae, 1.0 08 06 04 02 00
and some small craters cannot be identified as craters. The deviation of0#e T T
distributionfor lowlands(bin 1) definitely cannot be explained this way, because Fs(D) - F(D)
all bins1-3 are dominated by plains. Tleéect for highlands might also tike same; o | i
as for lowlandsbut with the opposite sign, d¢ast partly.Below, theeffect for
lowlands is discussed. Venusian lowland®stly coincide with plains basins M //\/‘AW
described in [7]. Regarding stratigraphy uri8§ lowlandsare dominated by plaing.0o
with wrinkle ridges, while the surface in biaand3 comprise all plain units. |  MJ~7~~---~
What elevation-controlled factors can influerecater emplacemefiSystematic
changes in targetock mechanicabroperties with elevation can barely Btﬁlfong‘o-o5
enough to influencéhe size distribution smuch. Atmospheric layer above lowlanasi0 . . . .
is effectively 7%thicker thanabove typicalplains. A projectile will lose part of its
energy orits way troughthe additionalayer andform asmaller crater. It would lead
to theobserved effect. Frorthe other hand the additional atmosphéaiger would 0-0°
prevent formation of some smallest craters cauiagpppositeffect. The balance of @
thesetwo factors and resulting dependencetla# cratering rate on elevation is Foo b
subject of a special studRoughestimations in the frame abme simplification of F4(D) - F(D)
models from [9] showedhat deviation of the distribution due to additional
atmospheric layer is one order of magnitude smaller than observed. Thus influemos of ! ! ! !
elevation on crater emplacement is minor. 0.05 . .
It is easier to find explanatiofor the observed effect through specificater F3(D) - F(D) 3
extinctionin lowlands. No crater extinction mechanism erases large cnaignes
effectively than small, but it is natural, thabme resurfacing processeise small0.00 =
cratersmuch more effectiveljthan large.From this point of view, theobserved
relative excess of small craters on lowlands means that rezmnfacing rate on
lowlands is lowethan on typical plains from elevation biagnd3. -0.05
We can addsome other evidences fdhis conclusion.(1) From one hand0.05 T T
apparent crater degradation is known to correldth regions of abundantolcanic F2(D) - F(D)
and tectonic features [2, 3from another hand most tiese featureavoid lowest
elevations [2].(2) There arefew embayedcraters on lowlands. Identification dt-00
embayment is subjectivand the crater data basgk4] differ sufficiently in it. @
Relative number of embayemiaters is small in both data bases, &rdthe USGS o5 . . . .
data basg4] this difference is statistically significant despite small total number of
embayeccraters. (3)Size-frequencyistribution ofembayectraters is shifted toward-° = (D)' i F(b)
larger diameters in comparisonttee distribution of all craterszig. 7 demonstrates !
the deviation for both data bases with a P-P plot. The reasbe oflativedeficiency g oq A A
of small embayedcraters isobvious: somesmall craters thatvould be embayed, if
they werelarge, are plainly erased. ©burse, some observatiorzhs also can take
place. -0.05
In other words, in respect to the resurfacthgt erases all craterscluding
large, the lowlands argoungerthan average other plains, while in respect to the
renovation of small crater subpopulatidghe lowlands arelder. For craters Iargeip'
than 20 km the mean crater density in lowlands is about B&s¥% thanglobal.

Corresponding age difference exceeds 8% at 0.95 confidence level. 015 4
F(D)
-0.20 . .
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